Construction of phage display libraries from reactive lymph nodes of breast carcinoma patients and selection for specifically binding human single chain Fv on cell lines.
The display of recombinant antibody fragments on the surface of filamentous phage mimicks B cells and is therefore a technology ideal to generate antibodies against any potential target antigen in vitro. In order to obtain tumor specific, high-affinity single chain antibody fragments (scFv), it has been speculated that lymph node tissue from cancer patients infiltrated with activated B cells must be a valuable source of antibody V-genes. The aim of this study was to generate a human scFv-phage library from lymph nodes of patients with breast cancer and to develop a stringent depletion and selection protocol in order to isolate specific single chain antibodies recognizing potentially new antigens in breast cancer. The amplification of the V-genes cloned from regional lymph node tissue and their assembly to single chain variable fragments was optimized in terms of library size and diversity. A large set of degenerated primers, annealing to all known V-gene families, was designed and used under optimized PCR conditions. The amplified V-genes were genetically fused in all possible combinations and cloned into a phagemid vector. Depletion and selection on mammary epithelial and primary breast carcinoma cell lines, respectively led to the isolation of a breast cancer cell line specific scFv (BCK-1 scFv) from this patient-derived scFv-phage display library as demonstrated in polyclonal and monoclonal ELISA, using immobilized cell membrane fractions of the indicated cell lines. A new recombinant breast cancer cell line specific antibody based on V-genes derived from reactive B-lymphocyte-infiltrated lymph nodes of patients with breast cancer was isolated via phage display, performing stringent depletion and selection protocols. We believe that this combination of antibody V-gene source and elaborated phage display depletion and selection strategy will be successful for the retrieval of numerous other recombinant, tumor specific antibody fragments.